Effect of testicular hyaluronidase on hyaluronate synthesis by human skin fibroblasts in culture.
The effect of hyaluronidase treatment on the incorporation of [3H]glucosamine into hyaluronate in human skin fibroblast cultures was investigated. Fourth passage cells in confluent cultures were treated with hyaluronidase from bovine tests, Streptomyces and leech in Dulbecco's minimum essential medium in the presence of 3% fetal calf serum. The medium was removed from the control (non-treated) and the treated cultures and the washed cell layers were incubated with [3H]glucosamine and [35S]sulfate. [3H]Hyaluronate was separated by DEAE Trisacyl chromatography and identified by specific enzymic assays. Hyaluronidase treatment induced an increase in the amount of labelled hyaluronate secreted into the medium and into the pericellular compartment. This amount reached a plateau with increasing enzyme concentration and with the time of treatment. Oligosaccharides derived from hyaluronate did not produce this effect. The maximal increase was about 3-fold, and was not inhibited by exogenous hyaluronate (25-100 micrograms/ml) or by oligosaccharides from hyaluronate. Cycloheximide (0.03 mM) inhibited hyaluronate synthesis by 18% or less in the control cells and by 50% in the hyaluronidase-pretreated fibroblasts. No significant difference was found in the hyaluronate synthase activity between control and treated cells, at 60 min following treatment, indicating the reversibility of the effect. The persistence of the stimulation required the presence of hyaluronidase. The treatment of cells with specific hyaluronidases (from Streptomyces and leech) or with testicular hyaluronidase did not modify the labelling of the sulfated glycosaminoglycans. The incorporation kinetics of the [3H]glucosamine into labeled hyaluronate and the increased amount of non-labelled hyaluronate determined by radiometric assay indicated a specific stimulation of hyaluronate synthesis in the hyaluronidase-pretreated fibroblast cultures.